Erythropoietin induces p21ras activation and p120GAP tyrosine phosphorylation in human erythroleukemia cells.
Erythropoietin is the major regulator of the proliferation and differentiation of erythroid precursors, but little is known about its molecular mechanism of action. Using a human erythroleukemic cell line (HEL), we investigated whether p21ras is involved in erythropoietin signal transduction. We found that stimulation of HEL cells with erythropoietin induces a 5-fold increase in the amount of GTP bound to the endogenous p21ras. This effect is dose-dependent and occurs very rapidly. We also observed that erythropoietin causes tyrosine phosphorylation of several proteins in a time-dependent manner that correlates with the p21ras activation. Moreover, inhibition of tyrosine kinases by genistein totally prevents the erythropoietin-induced accumulation of a p21ras.GTP complex. By using an antiserum against the GTPase-activating protein, we found that p120GAP is rapidly phosphorylated in tyrosine in response to erythropoietin. Furthermore, the ability of a lysate from erythropoietin-stimulated HEL cells to induce in vitro hydrolysis of GTP bound to p21ras was strongly reduced. These results demonstrate that activation of p21ras is an early event in the erythropoietin signal transduction pathway, and they suggest that accumulation of the p21ras.GTP complex may be triggered by inhibition of GTPase-activating protein activity.